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(54) PRODUCTION METHOD FOR COMPOSITE OXIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a composite oxide containing elements 
homogeneously dispersed and mixed. 

SOLUTION: In the production method, an organic phase containing an organic compound which, when 
hydrolyzed, generates a hydroxide of a first element is brought into contact with an aqueous phase 
containing a second element as an ion; thus, the organic compound is hydrolyzed at the interface 
between the two phases to form the hydroxide of the first element, and the second element is taken in 
by the resultant formed product. Then, the formed product is baked to yield a composite oxide 
containing the first and second elements. By incorporating a third element into the aqueous phase, a 
composite oxide containing the third element, in addition to the first and second elements, is produced. 
In this method, the aquous phase may further contain the third or succeeding element as an ion; thus, 
a formed product further containing the third or succeeding element can be yielded, and the composite 
oxide containing the third or succeeding element, in addition to the first and second elements, is 
yielded. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

By contacting the organic phase which dissolved the organic compound which hydrolyzes and generates the 
hydroxide of the 1st element, and the aqueous phase which contains the 2nd element as ion The manufacture 
approach of the multiple oxide which incorporates the 2nd element in this product and is characterized by 
calcinating the product obtained and manufacturing the multiple oxide of the 1st element and the 2nd 
element while making the hydrolysis reaction of the organic compound in those interfaces generate the 
hydroxide of the 1 st element. 
[Claim 2] 

The manufacture approach of a multiple oxide according to claim 1 that the multiple oxide with which said 
product is further obtained including the element of the 3rd henceforth including the element of the 3rd 
henceforth as ion in the aqueous phase is a multiple oxide of the element of the 1st, 2nd, and 3rd henceforth. 

[Claim 3] 

The manufacture approach of a multiple oxide according to claim 1 or 2 that the system of reaction is the 
emulsion system or micro emulsion system of a water-in-oil type. 
[Claim 4] 

The manufacture approach of the multiple oxide according to claim 3 which is within the limits whose path 
of the aqueous phase of a water-in-oil type micro emulsion is 2-40nm. 
[Claim 5] 

Said organic compound is a metal alkoxide or an acetonate metal complex, and the ion of the element of the 
3rd henceforth is the 2nd and/or the manufacture approach of a multiple oxide given in an inorganic-acid 
metal salt, then any 1 existing term of claims 1-4. 
[Claim 6] 

The manufacture approach of the catalyst support for emission gas purification characterized by 
manufacturing the catalyst support for emission gas purification by the manufacture approach of a 
publication in any 1 term of claims 1-5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the manufacture approach of a multiple oxide. In more detail, in case a multiple 
oxide is manufactured using the hydrolysis reaction in the interface of an organic phase and the aqueous 
phase, it is making ion exist in the aqueous phase, and is related with the new hydrolysis approach that the 
compound acid oxide which two or more elements distributed to homogeneity more can be manufactured. 
[0002] 

[Description of the Prior Art] 

Generally, alkali is added in the water solution of the powder coincidence calcinating method and two or 
more metal mineral salt which mixes the powder of the precursors, such as each metallic oxide or a 
carbonate, and a hydroxide, as the manufacture approach of multiple oxide powder, and is calcinated, it 
neutralizes in it, and the coprecipitation method which generates the colloidal dispersion liquid of an oxide 
or a hydroxide, and the alkoxide method which adds water to two or more metal alkoxides which dissolved 
in the organic solvent, and is hydrolyzed to them are learned. 
[0003] 

By the powder coincidence calcinating method, there is a limit which can carry out [ detailed ]-izing of the 
powder, and an elevated temperature needs to be calcinated to obtain a multiple oxide from powder. In 
elevated-temperature baking, grain growth is carried out and surface area falls. It is difficult to obtain the 
impalpable powder of the multiple oxide which is high surface area in fact, and was completely equalized on 
atomic level. 
[0004] 

With a coprecipitation method, although the particle size of the colloidal particle which uses the 
neutralization precipitation reaction of two or more inorganic ion which can be set in a water solution, and is 
generated is detailed, since it is dependent on pH, each colloidal particle tends to turn into a particle of an 
independent metallic oxide or a metal hydroxide, respectively, and the precipitation reaction of each 
inorganic ion does not generate too the multiple oxide mixed by homogeneity on atomic level. 
[0005] 

Although the old alkoxide method uses hydrolysis of two or more metal alkoxides which can be set in an 
organic solvent, since stability and the rate of a hydrolysis reaction had a difference according to the class of 
metal alkoxide, it was not what generates the multiple oxide which there is priority which generates oxide 
between metals and was too mixed by homogeneity on atomic level. 
[0006] 

On the other hand, after compounding a catalytic activity particle (multiple oxide particles, such as a noble- 
metals particle and the Seria zirconia) in a micro emulsion, the approach of compounding oxide support at 
the reaction place at the circumference of the catalytic activity particle to coincidence is proposed (JP,10- 
216517,A, JP,7-246343,A). These suppress sintering by particle migration of a catalytic activity particle, are 
patents to control the heat deterioration of a catalyst, and do not improve the dispersibility of the metal ion 
which constitutes a multiple oxide like this design. 
[0007] 

One of the important applications of a multiple oxide is a catalyst and catalyst support, and it has an internal 
combustion engine's catalyst for exhaust gas purification especially. For example, while having the engine 
performance which purifies the hydrocarbon in an internal combustion engine's exhaust gas, a carbon 
monoxide, and nitrogen oxides, in the oxidizing atmosphere, adding cerium oxide in quest of the oxygen 
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storage ability which stores oxygen and emits oxygen in reducing atmosphere is examined. However, as for 
cerium oxide, the cerium zirconium multiple oxide with which it added the zirconia etc. in order to give 
thermal resistance since performance degradation was large is proposed at the elevated temperature (JP,8- 
215569,A). However, since a cerium zirconium multiple oxide is manufactured by the above-mentioned 
alkoxide method also in this case, by baking of about 600 degrees C, the metal ion (element) is not mixed by 
homogeneity on atomic level. 
[0008] 

[Patent reference 1] 
JP,8-215569,A 
[Patent reference 2] 
JP, 10-21 65 17,A 
[Patent reference 3] 
JP,7-246343,A 
[0009] 

[Problem(s) to be Solved by the Invention] 

This invention aims at offering manufacture of the new multiple oxide which makes it possible to 
manufacture the multiple oxide with which the metal ion (element) was mixed by homogeneity on atomic 
level in view of the present condition of the above conventional techniques. 
[0010] 

[Means for Solving the Problem] 

If the 2nd metallic element is made to exist not in an organic phase but in the aqueous phase in case the 
hydrolysis reaction of the organometallic compound containing the 1st metallic element is performed, as a 
result of repeating research wholeheartedly, in order that this invention may solve the above-mentioned 
purpose The 2nd metallic element in the aqueous phase is incorporated in the hydrolysis product of the 1st 
metallic element to generate, and, moreover, the 1st metallic element and 2nd metallic element in the 
product complete a header and this invention for it being possible to manufacture what was mixed by 
homogeneity on atomic level. That is, this invention offers the following. 
[0011] 

(1) By contacting the organic phase which dissolved the organic compound which hydrolyzes and generates 
the hydroxide of the 1st element, and the aqueous phase which contains the 2nd element as ion The 2nd 
element is incorporated in this product in the process in which the hydrolysis reaction of the organic 
compound in those interfaces is made to generate the hydroxide of the 1st element. The manufacture 
approach of the multiple oxide characterized by calcinating the compound hydroxide (precursor) obtained 
and manufacturing the multiple oxide of the 1 st element and the 2nd element 

[0012] 

(2) The manufacture approach of a multiple oxide given in the above (1) whose multiple oxide with which 
said product is further obtained [ in the aqueous phase ] including the element of the 3rd henceforth 
including the element of the 3rd henceforth as ion in addition to the 2nd element ion is a multiple oxide of 
the element of the 1st, 2nd, and 3rd henceforth. 

[0013] 

(3) The manufacture approach of a multiple oxide given in the above (1) and (2) whose system of reaction is 
the emulsion system or micro emulsion system of a water-in-oil type 

[0014] 

(4) The manufacture approach of a multiple oxide given in the above (3) which is within the limits whose 
path of the aqueous phase of a water-in-oil type micro emulsion is 2-40nm 

[0015] 

(5) The manufacture approach of a multiple oxide given in above-mentioned (1) - (4) said whose organic 
compound is a metal alkoxide or an acetonate metal complex and whose ion of the 2nd and/or the element 
of the 3rd henceforth is it of an inorganic-acid metal salt. 

[0016] 

(6) The above (1) The manufacture approach of the catalyst support for emission gas purification 
characterized by manufacturing the catalyst support for emission gas purification by the manufacture 
approach of a publication to - (5). 

[0017] 

[Embodiment of the Invention] 

The class of multiple oxide manufactured by the process of this invention does not have limited ** 
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exceptionally. What is necessary is just the multiple oxide which contains the 1st element and 2nd element 
at least. The system of a multiple oxide is well-known in many textbooks, a handbook, etc. Most can add the 
2nd metallic element and the oxide of many elements which form metallic oxides, such as an alumina, a 
zirconia, Seria, a silica, an iron oxide, manganese oxide, chrome oxide, and yttrium oxide, can form a 
multiple oxide. The things itself what kind of elements form a multiple oxide are known. To all those 
multiple oxides, this invention is applicable, as long as a hydrolysis nature organic compound raw material 
or the charge of an inorganic metal salt field exists. 
[0018] 

Here, on these specifications, since it is easy, the organic compound which hydrolyzes and generates a 
hydroxide is called an organometallic compound. However, the metal which constitutes an organometallic 
compound is not a metal of narrow semantics, and says general element M which can form M-O-M 
association. 
[0019] 

Although it does not pass to one example of the application of a multiple oxide to the last and this invention 
is not limited at all, if it relates to an exhaust gas purification catalyst, the multiple oxide of the multiple 
oxide of a cerium and a zirconium, a lanthanum, the multiple oxide of a zirconium, a lanthanum stabilization 
alumina, a barium stabilization alumina and a lanthanum, strontium, and a zirconium etc. is useful. 
[0020] 

The organic compound which hydrolyzes and generates a hydroxide is known, and by this invention, even if 
it is the any, it can be used. For example, a metal alkoxide and an acetylacetone metallic complex can be 
mentioned. What is necessary is just the organometallic compound which hydrolyzes and generates a metal 
hydroxide or a metallic oxide. 
[0021] 

The metallic element M which forms a metal alkoxide is said for neither platinum group metals nor a part of 
lanthanoidses to form an alkoxide although Lynn, arsenic, antimony, and a bismuth are contained in sulfur, a 
selenium, a tellurium, and the 15th group to the element from the 1st group to the 14th group, and the 16th' 
groups. For example, a silicon alkoxide and a germanium alkoxide are also called metal alkoxide. The metal 
alkoxide of various kinds [ alkoxide / metal ] is marketed, and since the manufacture approach is also well- 
known, acquisition is easy. 
[0022] 

the hydrolysis reaction of metal alkoxide M(OR) n (however, M a metal and R alkyl groups, such as methyl, 
ethyl, propyl, and butyl) is also got to know - having - **** - formal - M(OR) n+nH2 0->M(OH) 
n+nROH subsequently it is expressed with M(OH) n->MOn/2+n/2H20 
[0023] 

the hydrolysis reaction of the acetylacetone complex (CH3COCH2COCH3) nM (however, M metal) is also 
got to know - having -■**** - nM+nROH->nCH(CH3COCH2COCH3) 3COCH2C(OH) M[ CH3+] (OH) 
n - subsequently it is expressed with M(OH) n->MOn/2+n/2H20 
[0024] 

The metal complex of various kinds [ complex / acetylacetone ] is marketed, and since the manufacture 
approach is also well-known, acquisition is easy. Typically, there are aluminum acetonate, barium acetonate, 
lanthanum acetonate, platinum acetonate, etc., and there are various things more than an alkoxide 
[0025] 

Organometallic compounds, such as a metal alkoxide and an acetonate metal complex, can be dissolved 
comparatively easily, if a suitable solvent is chosen out of a polar organic solvent, a non-polar organic 
solvent, etc. 
[0026] 

As an example of an organic solvent, there are ketones, such as linear alcohols, such as hydrocarbons, such 
as a cyclohexane and benzene, and a hexanol, and an acetone. As a selection criterion of an organic solvent, 
there is a size (the mole ratio of water/surfactant is large) of the field which forms the other micro emulsion 
of the solubility of a surfactant etc. 
[0027] 

Thus, if water is added in the organic phase which dissolved the organometallic compound which 
hydrolyzes and generates a hydroxide, it is known that the hydrolysis reaction of an organometallic 
compound will begin and advance. Generally water can be added and stirred to the organic phase which 
dissolved the organometallic compound, and a metal hydroxide can be obtained 
[0028] 
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Moreover, the water-in-oil type emulsion and micro emulsion which distributed the aqueous phase minutely 
with the surfactant are formed into the organic phase (oil phase), and it is also known that a detailed metal 
hydroxide or a detailed oxide will generate by adding and stirring an organometallic compound (solution 
which dissolved the organometallic compound in the organic solvent) in the organic phase (oil phase). 
Although it does not limit, it is thought that the particle of a detailed product is obtained by that many 
micells which consist of aqueous phase surrounded with the surfactant serve as a reaction nucleus, or 
stabilizing the particle of the hydroxide which the surfactant generated. 
[0029] 

In the above hydrolysis reactions, when contacting two or more hydrolysis nature organometallic 
compounds in water by dissolving into an organic phase, it is also known that two or more of the 
organometallic compounds will hydrolyze, and the hydroxide of two or more metals will generate to 
coincidence. 
[0030] 

In this invention, one kind in this hydrolysis nature organometallic compound (compound containing the 1 st 
element) is made to exist in an organic phase, and it is further characterized by the 2nd metallic element and 
making the metallic element of the 3rd henceforth exist as ion not in an organic phase but in the aqueous 
phase like before in the case of contact to that organic phase and aqueous phase 
[0031] 

Making it exist as ion in the aqueous phase can use organic-acid salts, such as acetate, a lactate, and an 
oxalate, for inorganic-acid salts, such as a water-soluble metal salt especially a nitrate, and a chloride, and a 
pan. The complex ion containing the 2nd element besides metaled simple substance ion is sufficient as the 
ion of the 2nd element which exists in the aqueous phase. The same is said of the ion of the element of the 
3rd henceforth. 
[0032] 

Although the organometallic compound in an organic phase caused the hydrolysis reaction by contacting 
water and generated the 1st metaled hydroxide or metaled oxide when an organic phase and the aqueous 
phase were contacted, according to this invention at this time, it was found out that the ion of the metal 
which exists in the aqueous phase is incorporated in the hydroxide (or oxide) of the 1st metal which is a 
hydrolysis product. This phenomenon is not known conventionally. Although the reason incorporated in a 
hydroxide is not fully understood even if it does not perform sedimentation actuation that the ion in the 
aqueous phase is special, if the case where an organometallic compound is an alkoxide is explained as an 
example It is thought that the 2nd metal ion in the aqueous phase carries out induction of the alkoxide, 
hydrolysis advances when an alkoxide is hydrolyzed, or the minute hydroxide which the alkoxide 
hydrolyzed catches and condenses the metal ion of the specified quantity in the aqueous phase 
[0033] 

According to this invention, the ion of the 2nd metallic element which exists in the aqueous phase in the 
hydroxide with which the organometallic compound of the 1st metallic element in an organic phase is 
especially obtained by hydrolyzing in this new process is incorporated, but The hydroxide which the 1st 
metallic element and 2nd metallic element in the hydroxide obtained distributed to homogeneity very much 
could be obtained, and it was found out in the alkoxide method of the former [ uniformity / the ], i.e., an 
organic phase, that it may excel notably compared with the case where two or more metal alkoxides are 
made to exist. As shown in a next example, the multiple oxide (solid solution) with which the 1st metallic 
element and 2nd metallic element of a multiple oxide after baking were ideally mixed on atomic level was 
also obtained also with a comparatively low burning temperature. Such a thing was not attained with the 
conventional alkoxide process. In the conventional alkoxide process, since the class of metal alkoxide is 
caused and stability differs, only an uneven product is obtained between the 1st metallic element and the 2nd 
metallic element. 
[0034] 

The ratio of the amount of the 1st metallic element in an organic phase and the amount of the 2nd metallic 
element in the aqueous phase can adjust phase contrast of the 1 st metallic element in the multiple oxide 
obtained by this invention, and the 2nd metallic element. 
[0035] 

It is desirable that the system of reaction is the emulsion system or micro emulsion system of a water-in-oil 
type in this invention. In this case, the diameter of a micro emulsion is very as small as several nm - about 
tennm in the first place, improvement in the speed of the hydrolysis rate by the thing with a very large (a 
path is 8000m2 / liter extent by lOnm case) oil phase-water phase-boundaries side and the aqueous phase are 
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****-ized [ second ], and it is thought by per piece that it is based on the effectiveness of homogenization by 

only the metal ion (about about 100 pieces) of**** small quantity being included. 

[0036] 

As for the path of the aqueous phase of a micro emulsion, it is preferably desirable in this semantics more 

preferably that it is 2- 1 Onm 2- 1 5nm 2-40nm. 

[0037] 

The approach of forming the emulsion system or micro emulsion system of a water-in-oil type is learned. As 
an organic phase medium, the same thing as the above-mentioned organic solvents, such as ketones, such as 
linear alcohols, such as hydrocarbons, such as a cyclohexane and benzene, and a hexanol, and an acetone, 
can be used. The surface active agent which can be used about this design can be used in combination with 
an organic phase (oil phase) component according to an application over varieties, such as a non-ion system 
surface active agent, an anion system surface active agent, and a cation system surface active agent. 
[0038] 

The polyoxyethylene-alkyl-ether system surface active agent represented by the polyoxyethylene 
nonylphenyl ether system represented by the polyoxyethylene (n= 5) nonylphenyl ether, the 
polyoxyethylene octyl phenyl ether system represented by polyoxyethylene (n= 10) octyl phenyl ether, the 
polyoxyethylene (n= 7) cetyl ether, etc. as a surface active agent of a non-ion system, the polyoxyethylene 
sorbitan system surface active agent represented by the polyoxyethylene sorbitan trio rate can be used. 
[0039] 

As an anion system surface active agent, G 2-ethylene hexyl sulfo sodium succinate etc. can use, and cetyl 
trimethylammonium chloride, a cetyl trimethylammonium star's picture, etc. can be used as a cation system 
surface active agent. 
[0040] 

Although the emulsion system or micro emulsion system of a water-in-oil type is desirable, the process of 

this invention can also perform an oil-in-water emulsion system. 

[0041] 

When manufacturing the multiple oxide of three or more elements, the element of the 3rd henceforth is 
made to exist in the aqueous phase in this invention. It is because a difference is in stability between 
hydrolysis nature organometallic compounds, so it will become an uneven product in an organic phase if 
two or more hydrolysis nature organometallic compounds are made to exist in an organic phase. But as long 
as homogeneity is not important, the organometallic compound of the 3rd element may be made to exist in 
an organic phase between the 1st metallic element and the 3rd metallic element, although it needs to be 
uniform between the 1 st metallic element and the 2nd metallic element. 
[0042] 

As mentioned above, if an organic phase and the aqueous phase are contacted and a hydrolysis reaction is 
performed, generally a hydroxide (precursor) will generate. According to this invention, anyway, after 
drying a product, it calcinates and a multiple oxide is manufactured. Separation of a product and the 
desiccation approach are easy to come out as usual. 
[0043] 

What is necessary is for baking conditions to be also the same as usual, to be good, and just to choose the 
temperature of baking, a firing environments, etc. according to the class of specific multiple oxide. 
However, generally compared with the former, it can calcinate at low temperature more. Since there may be 
little energy which diffuses a metallic element in a solid-state since the metallic element has distributed to 
homogeneity beforehand, it thinks. 
[0044] 

As one of the objects in the manufacture approach of the multiple oxide of this invention, there is a cerium 
zirconium multiple oxide as catalyst support for exhaust gas purification. Although Seria has the oxygen 
storage ability which stores oxygen and emits oxygen in reducing atmosphere in an oxidizing atmosphere, it 
is known that oxygen storage ability will decrease by elevated-temperature degradation. In order to improve 
thermal resistance, the approach of adding a zirconium to Seria was learned, but since mixing with Seria and 
a zirconium was not uniform, in order to give thermal resistance, when the zirconium was added so much, 
there was a problem to which oxygen storage ability falls. However, since the multiple oxide with which the 
zirconium was mixed with the cerium by homogeneity is obtained according to the approach of this 
invention, it becomes possible to raise thermal resistance, holding oxygen storage ability. On the other hand, 
the zirconia attracts attention in recent years as functional catalyst support which ranks second to an 
alumina. Especially the thing that permuted rare earth by the zirconia has high thermal resistance compared 
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with a zirconia. What added the lanthanum also in it has the highest surface area. However, in an old 
process, although there is an improved part in thermal resistance and a surface area target, it cannot tell them 
that it is enough, and it cannot be told to them that the engine performance can be demonstrated from a 
viewpoint of a catalyst function. That is, since the added lanthanum has permuted only the part by the 
zirconia grid, an oxygen defect is considered that there is little generation and it has possibility that a new 
catalyst function will be discovered, by permuting a lanthanum completely. According to the approach by 
this invention, the permutation to the zirconia of a lanthanum takes place and the Lantana zirconia multiple 
oxide which has an oxygen defect with high surface area can be compounded. 
[0045] 

Moreover, when elements, such as a lanthanum, barium, strontium, and a potassium, were added to the 
alumina by the approach of this invention, it became possible to improve the thermal resistance of an 
alumina more than the former. 
[0046] 

In addition, this invention can be used also for semi-conductor oxide, such as perovskite mold oxide, titania 

system oxide, and oxidation tin, and has the large application range. 

[0047] 

Composition which used the micromicro emulsion of the Seria zirconia for drawing 1 and drawing 2 for the 
approach of this invention is made into an example, and it is typically shown as compared with the 
conventional alkoxide method. By the conventional alkoxide method, if drawing 1 is referred to, while 
forming the micromicro emulsion which used the surfactant and formed waterdrop (aqueous phase) into the 
organic phase (oil phase), the organic solution which dissolved a cerium alkoxide and zirconium alkoxide 
will be prepared, and the Seria zirconia will be compounded by adding this organic solution 4 to a 
micromicro emulsion, and mixing. 
[0048] 

On the other hand, by the approach of this invention, if drawing 2 is referred to, the cerium nitrate etc. will 
be dissolved into the aqueous phase of the micromicro emulsion 14, and the Seria zirconia will be 
compounded by carrying out addition mixing of the zirconium alkoxide to it. That is, one kind of metal 
alkoxide is added in the organic phase of a micromicro emulsion. Since a difference is in the stability when 
two or more metal alkoxides are made to exist in an organic phase, when an organic phase contacts water, 
according to the approach of this invention, the un-arranging is solved to a uniform hydrolysis product not 
being obtained. Therefore, in compounding the multiple oxide of three or more kinds of metallic elements, it 
adds in the aqueous phase after the 3rd element. 
[0049] 

The hydrolysis reaction of a hydrolysis nature organometallic compound is known. When according to this 
invention the hydrolysis nature organometallic compound in an organic phase contacted the aqueous phase, 
a hydrolysis reaction was performed and the 2nd element existed as ion in the aqueous phase, it was found 
out that the 2nd element is incorporated in the hydroxide which is a hydrolysis resultant. This reaction 
occurs, if the 2nd element exists as ion in the aqueous phase, and if it is the element with which the 2nd 
element can generate a multiple oxide, it will occur. Furthermore, at this reaction, it was also found out that 
the 1st element contained in an organometallic compound and the 2nd element in the aqueous phase enable 
homogeneity a hydrolysis resultant and to be further distributed and mixed in a multiple oxide. 
[0050] 
[Example] 

Although an example is used and explained below, this invention is not limited to these. 

[0051] 

(Example 1) 

The cyclohexane 1 850 section and the polyethylene (n= 5) nonylphenyl ether 350 section were put into the 
beaker of 31. of content volume, and the water solution which consists of the 0.13 mol [ of cerium nitrates ] 
and distilled water 1 50 section was added and stirred. 
[0052] 

It stirred using the magnetic stirrer under the room temperature, and the water-in-oil type micro emulsion 

(waterdrop observation diameter of 7.2nm) was created. 

[0053] 

The zirconium alkoxide solution made to dissolve 0.13 mols of zirconium butoxide in the cyclohexane 200 
section was created separately, when this was added to the above-mentioned micro emulsion and was well 
stirred under the room temperature, the inside of a beaker bloomed cloudy in white yellow immediately 
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(particle size of about lOnm), and the colloidal particle generated. 
[0054] 

Next, in order to adjust condensation of colloid, aqueous ammonia adjusted pH to 8. It riped by furthermore 

continuing stirring for about 1 hour. 

[0055] 

The mother liquor was carried out the furnace exception, the obtained precipitate was washed 3 times by 
ethanol, it calcinated at 700 degrees C and 900 degrees C after overnight desiccation and among 
atmospheric air by 80 degrees C, and the multiple oxide (Seria zirconia) containing a cerium and a 
zirconium was obtained. The Ce/Zr mole ratio of a multiple oxide was 1/1 . 
[0056] 

When Ce permutes the Seria zirconia by Zr grid at high distribution, it is known that the oxygen occlusion 
engine performance is high (Catal. Today, 74, 225-234 (2002), and Y.Nagai et al.). Then, the amount of 
permutations can be predicted by measuring the amount of oxygen occlusion. The amount of oxygen 
occlusion especially in low temperature (300 degrees C or less) is influenced [ the ] notably. The amount of 
oxygen occlusion can be expressed with oxidation of Ce, and reduction here, namely 
[0057] 
[Formula 1] 



-1/40 2 

Ce (KQ« _» Ce (IK) 

l/40 2 



[0058] 

The oxygen occlusion ability of the Seria zirconia obtained in the above-mentioned example was evaluated 
using the oxygen pulse adsorption process. The utilization factor of a cerium is calculated from the obtained 
oxygen occlusion ability, and a result is shown in drawing 3 . The data of best Ce utilization factor acquired 
with the conventional coprecipitation method are collectively shown in drawing 3 . 
[0059] 

According to this invention, the use effectiveness of Ce in which low-temperature baking is also big is 
acquired, and this shows that high distribution of Zr and Ce is attained from the time of compound 
hydroxide composition so that drawing 3 may see. Thus, it became clear that the Seria zirconia 
manufactured by this invention could be used as a catalyst raw material with unprecedented high low- 
temperature activity. 
[0060] 
(Example 2) 

The Seria zirconia of the Zr/Ce mole ratios 1/1 was manufactured with the burning temperature of 600 
degrees C like the example 1. This Seria zirconia was made to support the metal catalyst of the Pt/Rh mole 
ratios 5/1. 75g of Seria zirconias was used for catalyst 1L. Specifically, it was performed as follows 
[0061] 

What blew off excessive moisture and prepared the slurry by the following presentation after being 

immersed in pure water and pulling out the honeycomb support base material made from cordierite 

Alumina powder The 120 weight sections 

Alumina sol (alumina content 70 mass %) Ten weight sections 

40% of the weight of aluminium nitrate water solution 70 weight sections 

Seria zirconia 75 weight sections 

Pure water The 1 50 weight sections 

It was immersed. After having taken out from the slurry after that, blowing off the excessive slurry and 
drying for 20 minutes at the temperature of 250 degrees C, it calcinated at 500 degrees C for 1 hour. In this 
way, the catalyst support layer was formed on the catalyst base material. 
[0062] 

Subsequently, after sinking in and pulling up the catalyst base material in which the catalyst support layer 
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was formed, in a dinitrodiammine platinum solution and a nitric- acid rhodium water solution, 0.4 g/1 support 

of 2.0 g/1 and the Rh was carried out for Pt by drying at 250 degrees C. 

[0063] 

In this way, it checked about the engine performance of the three way component catalyst supported to the 
obtained Seria zirconia. The catalyst engine performance installed the catalyst in the exhaust air system of 
the engine (displacement 2L) to which the air-fuel ratio control system was connected, maintained it by air / 
fuel =14.6 (SUTOIKI), raised the exhaust gas temperature from the low temperature side, and analyzed each 
exhaust gas component. From the result, the rate of purification searched for the temperature which became 
50%, and considered as purification temperature 50%. 
[0064] 

Furthermore, after holding this catalyst by 1 000-degree-C SUTOIKI and lean atmosphere for 5 hours, the 
same performance test was performed. A result is shown according to the following table 1 . Moreover, the 
case where the Seria zirconia of the same chemical composition manufactured with the conventional 
coprecipitation method as a comparison is used is shown in Table 1 . 
[0065] 
[Table 1] 







THC T50 (°C) 










242 


352 




231 


291 



[0066] 

Consequently, it became clear that the Seria zirconia of an example has small degradation also at elevated- 
temperature use. When distribution of Ce and Zr is good, the oxygen occlusion engine performance in low 
temperature is not only high, but the condition is considered [ which is also after elevated-temperature 
durability ] that extent maintenance was carried out. 
[0067] 
(Example 3) 

The multiple oxide which compounded this example by the manufacture approach of this design clarifies 

respectively the description that the dispersibility of a metal ion is high, further from the first stage. The case 

where La3+ ion with a big ionic radius (ionic radius of 1.158A) was permuted by it to the combination of 

the metal ion which cannot dissolve easily to each other from the first, i.e., Zr4+ ion, (ionic radius of 

0.83 9 A) was examined. If long duration baking is not carried out at about 1000 degrees C in a conventional 

method in such combination, La3+ ion is Zr02. It did not dissolve completely to inside. 

[0068] 

About the composition in this example 3, it carried out similarly as fundamentally as an example 1. They are 
three points, burning temperature is [ that the difference from an example 1 transposed the cerium nitrate to 
the lanthanum nitrate, that the additions of La ion are 20% of all metal ions, and ] as low as 600 degrees C a 
little. 
[0069] 

Specifically the surfactant solution was made to the beaker of volume 3L, the water solution which 
dissolved the distilled water 140 section for 0.3 mols of lanthanum nitrates in it was dropped and stirred, and 
micro emulsion liquid was created. Next, the solution which dissolved 0.12 mols of zirconium butoxide in 
the cyclohexane 200 section was dropped, and zirconium butoxide was hydrolyzed. Immediately, white 
cloudiness arose. Then, in order to control condensation of precipitate, pH was adjusted to 8.5. Then, stirring 
was continued for 1 hour and the product was riped. Washing, filtration, and desiccation were performed 
completely like the example 1 . 600 degrees C of 2h of baking were performed among air. In addition, the 
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comparative catalyst was prepared according to the previous report, and performed same baking. 
[0070] * . 

Thus, the Lantana zirconia of this design compounded like the example 1 was measured with the X-ray 

diffraction method, and the spacing of a field (111) was searched for. 

[0071] 

The sample of obtained 600-degree-C baking Lantana zirconia was measured with the X-ray diffraction 
method, and the spacing (111) was searched for. A result is shown in drawing 4 . The data with which the 
same Lantana zirconia manufactured by the coprecipitation method and the alkoxide method which are a 
conventional method for the comparison corresponds are also shown. 
[0072] 

In drawing 4 , the straight line shown as the continuous line is a straight line which connects between the 
values of the spacing (1 1 1) of the theoretical crystal lattice in the presentation of Zr02 (La content 0) and 
LaZr03.5 (50% of La content), and expresses the spacing on the count in each presentation (La content). It 
is the lattice constant shorter than a theoretical value which is depended on a coprecipitation method or the 
conventional alkoxide method, and many of La(s) are Zr02. It means having not permuted by the crystal 
lattice. To it, the Lantana zirconia of the example of this design is a spacing as a theoretical value 
completely, and La3+ ion is Zr02. Having permuted by the grid nearly completely was shown. 
[0073] 
(Example 4) 

In order not to make the clear crystal structure from an alumina system, the amount of permutations of the 
2nd element cannot be clarified from the crystal structure. However, increasing the surface area of an 
alumina is known and alloying elements, such as a lanthanum, can verify it. 
[0074] 

It carried out by the same approach as an example 1 fundamentally. The surfactant solution was made to the 
beaker of volume 3L, the water solution which dissolved the distilled water 80 section for the lanthanum 
nitrate 5 section in it was dropped and stirred, and micro emulsion liquid was created. Next, the solution 
which dissolved 0.22 mols of aluminum isopropoxide in the cyclohexane 200 section was dropped, and 
aluminum isopropoxide was hydrolyzed. Immediately, white cloudiness arose. Then, in order to control 
condensation of precipitate, pH was adjusted to 8.5. Then, the product which continued stirring for 1 hour 
was riped. Subsequent washing, filtration, and desiccation were performed completely like the example 1 . 
600 degrees C of 2h of baking were performed among air. In addition, comparative alumina catalyst support 
was prepared according to the previous report, and performed same baking. 
[0075] . 

The surface area was measured for the alumina powder (the alkoxide method) which has not added the 
lanthanum, the mixed powder which carried out addition mixing of the lanthanum trioxide powder at the 
alumina powder, the lanthanum addition alumina powder compounded with the coprecipitation method, and 
the thing compounded by the approach of this invention after baking at 900 degrees C, respectively. A result 
is shown in Table 2. 
[0076] 
[Table 2] 



900^, 2 bm&LtiiamWm (m 2 /g) 




in 




112 




85 




195 



[0077] 
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Even if it adds a lanthanum trioxide to an alumina in a conventional method, it is admitted whether increase 
substantially and there is any surface area and that surface area is increasing substantially according to the 
approach of this invention although it fell rather. This is considered to have been discovered with the 
effectiveness of equalization of two or more ion of this invention as well as an old example. 
[0078] 
(Example 5) 

Since the alkoxide is unstable, barium has barium acetylacetonato used in a general sol gel process in many 
cases. Then, it dissolved in 1-hexanol and barium acetylacetonato and aluminium acetylacetonato were used 
for the comparison. Then, Ba ion was added so that it might become 2 atom % to all metal ions. It 
hydrolyzed there by adding about 10 times as much water as a complement to hydrolysis. Filtration 
desiccation was carried out, after stirring for 1 hour and riping at 60 degrees C. 
[0079] 

On the other hand, the water solution of barium acetate is made into the aqueous phase as an example. Use 
aluminium acetylacetonato / 1-hexanol solution for an organic phase, and an oil Nakamizu micro emulsion 
is created like an example 1, using polyoxyethylene (n= 10) octyl phenyl ether as a surfactant. What 
dissolved aluminium acetylacetonato in 1 -hexanol at this was added so that it might become the same 
element ratio (aluminum :La=9 8: 2) as the above, and special heating was not carried out but compounded by 
stirring for 1 hour with the stirrer as about 40-30 degrees C. 
[0080] 

The surface area after 900 degrees C and 2-hour baking is shown in Table 3, respectively about the alumina 
(the alkoxide method) which has not added barium, the sol gel process barium addition alumina using the 
above-mentioned acetylacetonato, and the barium addition alumina compounded in the example. 
[0081] 
[Table 3] 



900^C, 






111 




105 




187 



[0082] 

In the example, big surface area was maintained and the thermal resistance as alumina support improved by 
barium addition. On the other hand, in the sol gel process of a conventional method, surface area fell a little 
conversely. The cause has the bad degree of dispersion of the barium of a sol gel process, and is considered 
because the reaction with an alumina progressed in the high-concentration part of barium. Moreover, with a 
sol gel process, it is also thought that the decentralized control (whenever [ condensation ] is made small) of 
hydrolysis is difficult, and it is a cause that the particle is condensing densely in the state of the first stage. 
[0083] 

Thus, by the approach of this invention, even if start raw materials differ, by adding a metal ion to the oil 
phase and aqueous phase of a micro emulsion, respectively, degree of dispersion of ion is high and can 
compound a heat-resistant high oxide. That is, the process of this invention is not limited to an alkoxide, but 
can be applied to the general organometallic compound to hydrolyze. 
[0084] 
(Example 6) 

After creating a micro emulsion like an example 1 using the water solution which dissolved a strontium 
nitrate and two kinds of metal salts of a lanthanum nitrate as aqueous phase, it hydrolyzed by adding the 
cyclohexane solution of zirconium butoxide to this. The compounding ratio was set to 1 :0.2:0.2 by the mole 
ratio of Zr:La:Sr. Heating with synthetic special temperature was not carried out, but it considered as about 
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40-30 degrees C, and synthetic time amount was made into 1 hour. 
[0085] 

With the coprecipitation method, the multiple oxide was compounded for the comparison. The raw material 
used the zirconium nitrate, the lanthanum nitrate, and the strontium nitrate. The water solution was made 
and it was dropped at the aqueous ammonia solution which prepared it so that the last pH might be set to 
1 1 .5. Stirring was continued slowly for 1 hour and it riped. Then, desiccation and 600-degree C baking were 
performed. 
[0086] 

After calcinating 800 degrees C of each obtained multiple oxide for 2 hours, surface area is shown in Table 
4. 

[0087] 
[Table 4] 



(i 


14) Sit&(&LaSrZr«£&lb&<&ffl&14^0>^« 


800U 2hM^i9 (m ! /g) 


ZrO, 


33 




47 


*#3B 


92 



[0088] 

Compared with what was obtained with the coprecipitation method, the thing of an example has the surface 
area after 800-degree-C baking (heat treatment) of a multiple oxide also about twice, and it is clear from 
Table 4 that its thermal resistance is high. Since thermal resistance independent [ Zr02 ] is low, this heat- 
resistant improvement is presumed to be what is depended on La and Sr having distributed and dissolved to 
homogeneity by the approach of this invention Zr02. 
[0089] 

In this example, also when two or more elements in the aqueous phase are made to exist, it is shown that a 

uniform multiple oxide can be manufactured. 

[0090] 

[Effect of the Invention] 

According to this invention, the manufacture approach of a new multiple oxide is offered, and according to 
this process, distribution between two or more elements and mixing are enabled to manufacture a more 
uniform multiple oxide on atomic level compared with a conventional method. The process of this invention 
is new, and the principle is common and can be used for a large common compound. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing which explains the conventional alkoxide method typically. 

[Drawing 2] It is drawing which explains the process of this invention typically as compared with drawing 

1. 

[Drawing 3] It is the graph which compared the oxygen occlusion ability of the Seria zirconia manufactured 
with the example and the coprecipitation method. 

[Drawing 4] It is the graph which shows the lattice spacing of the lanthanum zirconia manufactured with the 
example and the conventional method. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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(54) PRODUCTION METHOD FOR COMPOSITE OXIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a composite oxide containing 
elements homogeneously dispersed and mixed. 

SOLUTION: In the production method, an organic phase containing an organic compound which, 
when hydrolyzed, generates a hydroxide of a first element is brought into contact with an 
aqueous phase containing a second element as an ion; thus, the organic compound is 
hydrolyzed at the interface between the two phases to form the hydroxide of the first element, 
and the second element is taken in by the resultant formed product. Then, the formed product 
is baked to yield a composite oxide containing the first and second elements. By incorporating a 
third element into the aqueous phase, a composite oxide containing the third element, in 
addition to the first and second elements, is produced. In this method, the aquous phase may 
further contain the third or succeeding element as an ion; thus, a formed product further 
containing the third or succeeding element can be yielded, and the composite oxide containing 
the third or succeeding element, in addition to the first and second elements, is yielded. 
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-f ;W ^ * v K-^y^-v- A T n # -> K 4 ^JST 
Jl'^y KfcS*>n* 0 il7*3#y Kli3-a«0&JK 

[0 0 2 2] 

4i7*3*yKM (OR) n (fcfiU Mfi&S, R 

ft) ^SD**»SlE:>tS]<bti.r Jo ffM:fi<>Ut±, M 

(OR) .+nH:0-M (OH) n + nROH, 
T% M (OH) n -MO n /! + n/2H:0t-i$a 
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5 

[0 0 2 3] 

•r-b^r-t h >mw (CHs COCH2 cochs ) 

»K (C H 3 C 0 C H 2 C OC H 3 ) nM+nROH— 
11CH3COCH2C (OH) CHs+M (OH) n , 
■&V>T% M (OH) .-MOn/:+n/2H20fi 

[0 0 2 4] 

t) , T * n * v KW±(C#aco <f> <0t5 j & £ „ 
[0 0 2 5] 

[0 0 2 6] 

m-tzmi&nfcz (*/#ifiett*us>**jt* f *sv») 

[0 0 2 7] 
[0 0 2 8] 

(mm 4»u*ffi*#ifStt«i-c«iBufl- 

SP L, £ b T% IftM^&K^RfbWXIiRfttt 

z>z.ti>%ab*tx^i> 0 m%.-tz>i><r>X'i±%^ 

•otfr?-j&*» htiZt^z-btiX^Zo 
[0 0 2 9] 

[0 0 3 0] 



(4) #552 0 0 4-2 6 2 7 0 2 

6 

^©tWiUStoftSoiIsi:, &2o£JiS7c!i?, $ 
[0 0 3 1] 

#fl:-f^><0(i*S ^2<07cm^^trfH'^>T*fc J: 
^3J-J.P$<757C^O^ + > t!5i#-C*^> 0 
[0 0 3 2] 

^txm*.frmKfc*&z txmiv 

^JS07KHfk!feXI±Kfk^4-^Jai-***, £<7)t§, * 
»±j»T-&£mo£«o*g£fk» (XiiBMkfc) + 

tltt^V, #«&JRfki&»a*7 ;t> 3 * v KO»-fr«r«k 

7K*i4 J O*2<0^S'f t^i s 7*3 + y KSrSUeLTUn 
^MWS^itfrl- & , **Hi7A-3*y KOJn^S? L 
^^/J^^7K^^k^* ^ *^B*fi'f^SW^JS^' * > £Jt<c>;l 
T;g*LTv>< f><7)t#x.£>;h.*o 
[0 0 3 3] 

jo «4><o* 1 wftjR7c*o*«&iSfk'&»*«in*fl'» lt 
*#<b*i.&7K®tfk^<H^ *ffi+u#*Ei-**2<7>&K7c 

1 O ^JRx* t * 2 w &Hx* a 1 ** u*6r - 1= fl« L 

T't«t«;»W«^»'fk%0»10&JR5c*f:*2 0^« 
7c^* i iI?-v^^r-3i.«wtciB'&$ fttzis.'tmm (B 

1 o^stc^ t ^ 2 <n±mitm<7) mx^it} 

[0 0 3 4] 

^S.y f ^2<7)^S7C^<7)ffl*tlfcli, *«Sffl*<7)miW^ 
Jg7C^co*i:7Kffl4 3 com2 ro*«5c*w4«)JtUi »)M 

50 [0 0 3 5] 
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7 

#\ ft— U-? Y ? nx.-7.1u -> 3 >fl/{pgcn m- — hSScnm 
fc**>T*S<, ?i*i-;>MH#M* s «tf>-Cj£v> (2**1 
0 nm«&t-8 0 0 Om 2 /'J7?-SS) Cti:i 

m%tc*)r-lifc<4?&<r>£:m-l * > ± 1 0 Oil 
eft) L*^*4v»£fcUJ:4*&Itfl:«>«b*l-.k4 t# 

[0 0 3 6] 

Z<7)1gMiX~?4 ?U3--?A> ; y a X07Kffi<0Sl± 2 - 4 0 
nm, 4ft L < li 2 - 1 5 nm. <fc *) t L < l± 2 - 1 
0 nmT'WltWi Lv\, 
[0 0 3 7] 

?ft c t ] 7kM?>x.-7;l.-> a >^Xl^^ 9 DX7^y a 

fflifcK<fr*>*-c#«« (vara) s^i^i 

^T-ffiffl-t £ w t tfX' # £ o 
[0 0 3 8] 

(n = 5) y^;V7i-;w^--r;Kcft*$'tL^^'j* 
^->ji^ix>y jL-;Ui-x;w^. *#->x. 
■^U> (n=10) ti'f )U7x-;L-x-f iK:ftS§ 

-■|f)t + ->xfl,> (n = 7) -trf-^J--7 L ^^t'lcft 

#')t + vxf w^y;nf? > f h left 

[0 0 3 9] 

7-*>*JH5i§tt#Ji: LTJ±, v-2-x.^v->^ 
[0 0 4 0] 

?ft"t 5 7KM<Ox;-T;Uv a >9fc;£t±W ? ni7)b-> a 
[0 0 4 1] 

*»wcii, 3 &±os*o«aflMt* 

ma * -c (±sn7K^JStt**s^« ft** n t?$5ei4 i^*« 



(5) #S 2004-262702 

55******. »1 «0^7C*i:^3 0^7C*<oraT-{± 
[0 0 4 2] 

[0 0 4 3] 
[0 0 4 4] 

v'Hfe**«^-r*- i:* s *n<b*tTV>£ 0 »«tte i> 
tz #> iz-t «j r u v*;p n - -7 a * iSSni" * * ? fti <b 

■c , mtm t ft-^-r * * U ^ a - A «r ustn 
•t* tttx h V-v*«6* r 1B:T-f *paffi***o^o L*> 

30 J*;-U?l^$n^«^-^b»* f l*?>ix-5»OT% h 
W-->*fc*«#Lfc* f fc»*fctt*|R|Ji$-£4 - t **BT« 

*±» L «> o i± v* a - r u Jt-^r IHfttt*** 

Ut±, |fi)±7>* ? * ***+?}• tliWA-f, 

•t^t>*>. ?^intrc7 > 5- >#vjvnx7fefi:- g|5L 
40 *»«ifel,Tv»$rv>fc*U, m^fi?* s ^fiS;*^^v»i:# 

»), &mwmr\ Btf«^to7>*tv^3x7i 

[0 0 4 5] 

cttiT-W±ur;u§7"<oiSt?fe14^(6]±i--i)C:t* f 
50 simi-K^tio 
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(6) 

9 

[0 0 4 6] 

r mum. mt-t-rz z<n*m&mv* ctiv»*c 

[0 0 4 7] 

&5fc<DT;u3*-> KfttJtttLTflliCWU^-ro B 1 * 

X7*y 3 >Urt*P, il^ti;tt--t l )7vJV3i7 
[0 0 4 8] 

70n70nx-7^y 3 > 1 4 OTRffi^UiSK-t U 
■> A ft tftflMF LTi3 § > *Jli;y*3S'> A7^^ 
v K4-aSiPffi-g-r*w tT% -t'JTv^n-Tft^dt-t- 20 
& o BP *> , v •< * n t ^ n ;P -> g > o^r $5*1 4" U 

ab-So ttliti:t»(?)tS7^3+y Kiffft?^ 
t -C-O^ttJ:***** Of, Lfc t 

ftSn*»^fig:^3i s #<bnftv^co(-*tLT, * 
»Wo^rftn £ ftif it* 4 cot-* 

+ »3 0x*J£)L|*J4*«f UaStO+*o 

[0 0 4 9] 

tt*^t*^HJS*t7t 0 -ORlS(±7Kffl t t , U^2 Otc3? 

*7c^T-*tLifie# * *> ot 

* m 1 <otc3! t tKS + o $ 2 cotc^ t * s iD*33-^S:iD^ 
ft*, Ii:*MMt«tW-»:&», «#$it*c:fc 40 

[0 0 5 0] 



-1/40, 

Ce (HO« Ce (HI) 

1/40 2 
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[UteM 

[0 0 5 1] 

mmm 1 ) 

rt$»3 'J y h;KOfcf-*-J-->^n^s^r-if> 18 5 0 
SISi:*" 1 ; JLf-U> (n = 5) ;-JU7i-^x-f^3 
5 OS&SrAft, iBgf-fc 'J A 0 . 1 3**i:ai9*l 5 

[0 0 5 2] 

S70nx7*ya> (TKSS^iWfiS 7 . 2nm) £ 
ftftLfc. 
[0 0 5 3] 

— f7J+7'\-*ci/ K 0 . 1 3 £ v * n^*-* > 
2 0 0fflW::?£JJ?£^/wV>U3^/ > T;W3*v Ki#?££ 
SUjiftftU wtt^ife^-T ?nx7^-> 3 >{CJn£, 

[0 0 5 4] 

[0 0 5 5] 

L, 8 0tt-«l£j|ft, 7 0 0W9 0 0t 

(-bUTv*^3-T) m^-Slfb^OC e/Z r 

■=e>Ht<4 1/1 "CaboTto 
[0 0 5 6] 

-b >; T v ;P 3 ^ r 14 Z r tt^-U C e jWSESH* L 

Stfflttt^i'^t^'btltv^ (Ca 
t a 1 . Today, 74, 22 5-2 3 4 
(2 0 0 2), Y. Nagai6) .KTRJUti 

Uffial (3 0 0t«T) »-iJ»t*K*"R*l:«4B[*U-t 

-c*-r- t* f -e#* 0 fin*.. 

[0 0 5 7] 

[ftl] 
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[0 0 5 8] 

+. B3i:i4, ee*<0*jtftf|»<bix*S<) £v>C effl 
[0 0 5 9] 

[0 0 6 0] 

(^Jfctti 2 ) 

tntHULT, Z r/C e^;UJt 1/1 O-b'J 

7v)^-7i:P t/-R h*;Ht5/l O^JSfeta^rfi 
j#$*fc 0 -t';Ty'*3-7li»il Li:7 5 gtefflL 

[0 0 6 1] 

7*5 120 

7*5t'/* (7^5ttf$7 08i%) 1 
OfifiSB 

4 0ff%WHK7^5 7 
0S58C 



(7) #S 2004-262702 

i2 

*-b'J7'/JI'3-7 7 5 

15 0 

-*Ufc£tU»» SJS2 5 0"CT* 2 Qfrm&mLtzfe, 5 
[0 0 6 2] 

>5>e*3ic»«arnmin5;«>A*»*K*«L, 51 
*±if&tfc, 2 5 or-cietti-ic fc-e, pt*2. 0 

g/K Rh*0. 4i/lffl»U, 
[0 0 6 3] 

issu asi/M=i4. 6 txh-f+j ti»u 

«£**t>T, 5 0%iSKfc«flEt Lfeo 
[0 0 6 4] 

$<bu, ioiift 1 0 0 or* h-f*> >;->^h^ 

[0 0 6 5] 

[*1] 

30 





THC T50 (°C) 




ffa lOOOtfijiiHAa 




242 352 




231 291 



[0 0 6 6] 

[0 0 6 7] 

(fHtM 3 ) 



« + <f*> (^t>*10. 8 3 9A) fcttLT* 
*§<0^i^La 3 Mt> (^^fl. 158 
A) *mfti-4»*Kov»T*ltLfc. -WiTil^ 
86*ftt-iJV»Tti, 1 0 0 orggT-KBt^^ 
J&Lfcv>t L a 3 + *>tiZ r O2 «t»U5££UM:H 
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[0 0 6 8] 
[0 0 6 91 

>K -E-fLU, W®9>?>0. 3*^«r^S*l 4 OSP 
*»»Ufc*»«*iltTLT«#L, TODX7*'/ 
a>»4rftlftLfco = A7h*y K0. 

1 2*;u^->^n-x#^> 2 0 OWi-fe&L tzfefcim 

#p-*-*fc*K, pH^8. 5UIIU. -E-cOf*. 1B$ 
1 kA<H«U=tfofc. 6 0 0 

[0 0 7 0] 
[0 0 7 1] 

#<b*i£6 o ot^fiS;? > fi-iSn'Zi-Tn&m-i* X 
*B*r£UJ: !>a!J£U (111) HWM flr 

tTT W^y Kft-CSS L fcPMfW 9 > * n -7 

[0 0 7 2] 

H4J:i3V^T, H«lT-^L7tit^l±Z r O2 (LaM 
$0) tLaZrOs. 5 (LaMf5 0%) O^lt 
KJbMt&SHftifcg&^O (111) WWRIOte<0ffl£ 
(La^tl) nfctt*H-*± 



(8) # $ 2004-262702 

i4 

*r0 2 feStgf Cl^LO>^v>: t JiLT^I., 

[0 0 7 3] 

(^Jfe09 4 ) 

7c£tf>fi&fi: *«r JUKI* <b TO tc-T 4 c fc li t- # % 

[0 0 7 4] 

A v fn^Jf -> K0. 2 2*^4-->^n^4r-^> 
2 0 08i:»)»Lfc#»*iTLT, T^S-^A-fV 

**±C^o -€-Of^, .it!ftW***:WlPi-*fc*U % P H 
£8. Wt, l«*B«»tWtfc4* 

1 fc^mflUcfrofc,, ttJA(i£*C+6 0 0"C, 2hff 

sit. n*w***ff9^ 0 

[0 0 7 5] 

30 l *vtST?-g-«L7t7>^>^snr^5-f- 

*»WOtSl?#*ttt«>t, **t-WL9 0 0 

■To 
[0 0 7 6] 
[*2] 









111 




112 




85 


*%3S 


195 



[0 0 7 7] *(4*KttK**L4^j&»trL%1B:TLfcj& t , *f£93co 



15 

[0 0 7 8] 

mmm 5 ) 

T-fe h t7H-»)A7-tfm h-*-- b £ 1 

It, Jn*»»«rffofc 0 6 0Ctl«Wa»U ^Jft 
[0 0 7 9] 

U tmn:7^5--)A7"tfmht-f/i- 



(9) ^BS 2004-262702 

^■f- 1/ > ( n = 1 0 ) t^f^7x-^x-ri^#I 

L> cii{:7^^^^7-tf ;v7-t b t- h * 1 
^t/-;w:ilfSL^<)0*> ±Et H C5c*Jt (A 
1 : l a = 9 8 : 2) u££<fc tusjdu »80oinft 

»4 0-3 OtJi: Lt\ 
[0 0 8 0] 

[0 0 8 1] 
[*3] 



900°C, 


2 h &JSm<DM*3 (m 2 /g) 




111 




105 


*%3g 


187 



[0 0 8 2] 

[0 0 8 3] 

[0 0 8 4] 

6 ) 



> a s tmggs 5 > * > o 2 a«o ^jgffi * l tz 
30 Tkmfezm^. $ nxv;i,-> 3 >iftmLtz®., z 

flt:->* -f; &7 h *v Wvi'nA^^I^ 
SDLT, JD^^JBSrtfo^o E^Jtli Z r : L a : S r 

<7>*;uJtr-i : 0. 2:0. 2tLtz a £-j£zag(i#SiJ 
[0 0 8 5] 

&&<nfzX>\z&rtm~Si*), tt^BMtftt-frJftLfc. /I 

40 1. 5 <fc9UJB&LfcT>^-T*?t»fcl-?irFL 

6 OOtOJIKffot, 
[0 0 8 6] 

»e*Lfctt^-ttft«SrV>-fil<)8 0 or, 2B#|SI«l£L 

[0 0 8 7] 
[«4] 
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!$ffi2 004-262702 
18 



Cm 4) j^^(7)LaSrZr^^^biag>lt8ftte^g)^S 



800*0, 2 h &fim<B^ffi8t (m 2 /g) 


ZrO;, 


33 


2fc /£ 


47 




92 



[0 0 8 8] 

t, *^«ft*o8 o or** umm) &<nammtf 

itsft14o|fi]±(i> z r 0 2#SS«>i«!Mt«i1&v»o-c. * 
5ffl<0Sfti:il)ZrO2i:La, Sr^-i:^ 

[0 0 8 9] 

[0 0 9 0] 
[I6WOS&*! 

[HI] 




lBIIJO«J|ifcByH] 

[HI] t£*or;i-n*-> KftSr*^:WU|ftWi-*BI-C 

& Z> o 

20 [IH2] *MW<OSft*01 fcittfcLT«5««JUi&l?H- 

[0 3] nifttHj t &'<tmx*mm LfctuTvi^-ro 

[H 4 ] ^ttWftOff&fcSi-cSHi L^7 > * > v n - 

[02] 



02 ♦assrositte'jyyji/a-P 
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(11) 



%?ffl2 004-262702 




(51) Int.CI. 7 FI 7-73-K(##) 

B 0 1 J 23/63 COIF 7/16 4 G 0 7 6 

B 0 1 J 32/00 COIF 17/00 B 

B 0 1 J 37/03 C 0 1 G 25/00 

COIF 7/16 F 0 1 N 3/10 Z 

COIF 17/00 BO ID 53/36 C 

C 0 1 G 25/00 B 0 1 D 53/36 1 0 4 A 

F 0 1 N 3/10 B 0 1 J 23/56 3 0 1 A 

F*-A(##) 3G091 AA17 AA28 AB01 AB03 BA07 BA14 BA15 BA19 BA39 FB03 

FC08 GA06 GB01X GB04X GB06W GB10X GB17X GB19X 

4D048 AA06 AA13 AA18 AB05 BA03X BA08X BA15X BA18X BA19X BA30X 

BA33X BA41X BA42X BB02 EA04 

4G042 DA02 DB11 DB12 DB31 DD03 DD04 DE06 DE09 

4G048 AA03 AB02 AC08 AD04 AE07 AE08 

4G069 AA01 AA03 AA08 BA01B BA21C BA27C BB06A BB06B BC12B BC13B 

BC16B BC42B BC43B BC51B BC71B BC75B BE06C BE11C CA03 CA09 

DA06 EA19 FA01 FA03 FB09 FBI 4 FBI 5 FB30 FC02 FC06 
FC10 

4G076 AA18 AB07 AB13 BA14 BA22 BA42 BD01 CA03 CA04 CA19 

CA28 DA01 
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